Apoptosis-signal regulating kinase-1 is involved in the low potassium-induced activation of p38 mitogen-activated protein kinase and c-Jun in cultured cerebellar granule neurons.
Previously, we reported that p38, which belongs to the mitogen-activated protein kinase (MAPK) superfamily, has an important role in the induction of apoptosis of cultured cerebellar granule neurons. However, the molecular mechanisms upstream of p38 activation remain unclear. Apoptosis signal-regulating kinase-1 (ASK1), a MAPK kinase kinase (MAPKKK) protein, is known to activate both c-Jun N-terminal kinase (JNK) and p38 via MAPK kinase (MKK) 4/7 and MKK3/6, respectively. Here, we examined whether ASK1 is involved in the activation of p38 in the low potassium (LK)-induced apoptosis of cerebellar granule neurons. We found that ASK1 was activated after a change to LK medium. In addition, the expression of ASK1-KM, a dominant-negative form of ASK1, using an adenovirus system was found to inhibit the activation of p38 and c-Jun and to prevent apoptosis. On the other hand, the expression of ASK1-DeltaN, a constitutively active form of ASK1, activated p38 and c-Jun, but not JNK, another possible downstream target of ASK1. Furthermore, we examined the relationship between phosphatidylinositol 3-kinase (PI3-K) and ASK1. The addition of LY294002, a specific inhibitor of PI3-K, enhanced the ASK1 activity. These results indicate that ASK1 works downstream of PI3-K to regulate the p38-c-Jun pathway and apoptosis in cultured cerebellar granule neurons.